SnapShot: Mitochondrial Dynamics  by Tamura, Yasushi et al.
See online version for legend and references.1158  Cell 145, June 24, 2011 ©2011 Elsevier Inc.  DOI 10.1016/j.cell.2011.06.018
SnapShot: Mitochondrial Dynamics
Yasushi Tamura,1 Kie Itoh,1 and Hiromi Sesaki,1














Fusion < Division Fusion > Division
Tubular
Fusion ≈ Division























HUMAN  D ISEASE  ASSOC IAT ION
Mfn2: Charcot-Marie-Tooth type 2A 
Parkin and Pink1: Parkinson’s disease













































Drp1: Postneonatal death with neurodevelopmental disorders 
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Regulation of Division Machinery
Multiple integral outer-membrane proteins recruit Drp1 (Dnm1) to mitochondria. In mammals, Mff and MiD49/51 interact directly with Drp1, anchoring it to the mitochondrial sur-
face. Fis1 was the first outer-membrane protein identified as a tether for Drp1, but its function has been challenged recently. One other integral outer-membrane protein, GDAP1, 
has also been implicated in Drp1-dependent mitochondrial division in mammals; however, the exact function of this protein awaits elucidation.
Several types of posttranslational modifications regulate Drp1 in mammals. Similar to mitofusins, the activity of Drp1 appears to be regulated by MITOL/March5-dependent 
ubiquitination. In addition, SUMOylation, phosphorylation, and N-nitrosylation of Drp1 also control its functions.
Although Drp1 appears to bind directly to outer-membrane receptors to promote division in mammalian cells, Dnm1 is tethered to the outer membrane by two functionally 
redundant protein complexes in yeast. Fis1 recruits Dnm1 via two WD40 domain-containing adaptor proteins, Mdv1 and Caf4. Parallel to this mechanism, Mdm36 and the corti-
cal protein Num1 retain Dnm1 at the mitochondrial surface. The Num1-Mdm36 mechanism connects mitochondria to the cell cortex and promotes appropriate segregation and 
inheritance of mitochondria during cytokinesis.
In algae, Dnm1 is proposed to associate with Fis1 and the WD40 domain-containing protein Mda1 on the outer membrane. Additionally, two proteins related to bacterial 
division components, FtsZ and ZED, are located on the matrix side of the inner membrane and form a ring structure, which potentially mediates inner-membrane division. The 
machinery necessary for inner-membrane division has yet to be identified in mammals and yeast.
Abbreviations
Mfn, mitofusin; G, GTPase; R, ring-domain; Ub, ubiquitin; P, phosphate; SUMO, small ubiquitin-like modifier; OM, outer membrane; IMS, intermembrane space; IM, inner mem-
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